Mechanical alternans is observed in patients with severe left ventricular dysfunction. We report a case of dilated cardiomyopathy with mechanical alternans. He presented with a remarkable decrease in plasma brain natriuretic peptide (BNP) levels after β-blocker therapy despite persistency of the mechanical alternans. Mechanical alternans may persist after improvement of hemodynamics, diastolic function, and plasma BNP levels. Mechanical alternans may reflect persistent organic or functional myocardial damage such as abnormal intracellular Ca 2+ cycling in cardiomyocytes. (Int Heart J 2007; 48: 117-121) Key words: Mechanical alternans, Dilated cardiomyopathy, β-blocker, Brain natriuretic peptide MECHANICAL alternans is observed in patients with severe left ventricular dysfunction, and is a predictor of a poor prognosis. We experienced a case of dilated cardiomyopathy who presented with persistent mechanical alternans after β-blocker therapy but showed a remarkable decrease in the plasma brain natriuretic peptide (BNP) level and a good short-term prognosis.
was normal. Left ventricular pressure indicated alternating pressure with a constant beat-to-beat interval ( Figure 2 ). Our diagnosis was dilated cardiomyopathy with mechanical alternans. Carvedilol administration was initiated beginning with 1.25 mg/day, and titrated up to 10 mg/day. Two months after the initiation of carvedilol administration, the left ventricular dilatation was slightly reduced and the mitral inflow pattern had changed to an impaired relaxation pattern from a restrictive pattern on the echocardiogram (Table) . We performed cardiac catheterization again, and the mechanical alternans persisted at baseline and it was exaggerated by high right atial pacing ( Figure 2 ). Since being discharged from the hospital, he has been classified as NYHA class I for 1 year, and his plasma BNP levels have declined remarkably (Figure 3 ). The persistency of the mechanical alternans at this point is unclear because the patient rejected reassessment by cardiac catheterization.
DISCUSSION
We experienced a case of dilated cardiomyopathy with a good short-term prognosis despite persistent mechanical alternans after β-blocker therapy.
Mechanical alternans is a phenomenon consisting of alternating strong and weak beats with a constant beat-to-beat interval observed in patients with severe left ventricular dysfunction. 1) Mechanical alternans has been observed in patients with severe left ventricular dysfunction, and heart failure associated with aortic stenosis, hypertrophic obstructive cardiomyopathy and the onset of tachyarrhythmia. 1) Although the exact mechanism is unclear, several studies have suggested abnormal intracellular Ca 2+ cycling in cardiomyocytes may be the cause. 2, 3) A previous study has reported that pacing-induced mechanical alternans is a predictor of a poor prognosis in patients with mild-to-moderate dilated cardiomyopathy in sinus rhythm. 4) Kodama, et al reported that mechanical alternans with dilated cardiomyopathy was correctable by β-blocker therapy and that its persistency was the sign of a poor prognosis.
5)
Today, β-blocker therapy is one of the most effective treatments for patients with chronic heart failure. 6) Carvedilol is a nonselective β-receptor antagonist that also blocks α 1 -receptors and exerts antioxidant effects.
7) It produces an important clinical benefit in patients with mild to severe heart failure. 8, 9) The level of plasma BNP has been suggested to be a strong independent predictor of cardiac events, and a high plasma concentration of BNP before discharge is a marker of death or readmission in patients with heart failure. 10, 11) Our case exhibited persistent mechanical alternans 2 months after initiation of carvedilol, but had a good short-term prognosis as assessed by cardiac symptoms and plasma BNP levels. In this case, systolic function of the left ventricle (ejection fraction) assessed by echocardiography did not improve, while diastolic function (deceleration time of mitral inflow) improved remarkably. The secretion of BNP is regulated mainly by the wall tension of the cardiac ventricles, 12) and the plasma BNP level may reflect diastolic function more closely than systolic function. Cardiac catheterization performed before and after initiation of carvedilol revealed that hemodynamic data assessed by right-heart catheterization were in Forrester I and the end-diastolic pressure of the left ventricle was normal. Therefore, mechanical alternans may still persist after improvements in diastolic function, hemodynamics, and plasma BNP levels. Furthermore, mechanical alternans may reflect persistent organic or functional myocardial damage such as abnormal intracellular Ca 2+ cycling in cardiomyocytes. Conclusion : We have described a case of dilated cardiomyopathy with mechanical alternans. Carvedilol may be effective in relieving symptoms and decreasing plasma BNP levels even though the mechanical alternans may persist. Mechanical alternans may still persist after improvements in hemodynamics, diastolic function, and plasma BNP levels.
